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* NOTICES * 

iTPO and NCI Pi are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The magnetic memory apparatus characterized by having the switching device which separates said 
current source and said two or more switching devices in the magnetic memory apparatus which has two or 
more memory cells which possessed the magnetic resistance element and have been arranged in the shape of a 
matrix, the current source which supplies a current, two or more wiring which impresses a field to a memory 
cell, and the switching device which supplies the current from said current source for said two or more wiring of 
every. 

[Claim 2] Two or more memory cells which possessed the magnetic resistance element and have been arranged 
in the shape of a matrix, Two or more write-in lines which impress a field to said memory cell, and the 1st 
switching device for being prepared for said two or more write-in lines of every, and supplying a current to a 
write-in corresponding line, Two or more bit lines which intersected said two or more write-in lines, have been 
arranged and were connected to said memory cell, In the magnetic memory apparatus which is prepared for said 
two or more bit lines of every, and has the 2nd switching device for supplying a current to a corresponding bit 
line The magnetic memory apparatus characterized by having the 4th switching device which has the 3rd one or 
more switching devices which separate a power circuit and said two or more 1 st switching devices, and/or 
separates a power circuit and said two or more 2nd switching devices. 

[Claim 3] Said power circuit where said write-in line was connected through said the 1st switching device and 
said 3rd switching device, and said power circuit where said bit line was connected through said the 2nd 
switching device and said 4th switching device are a magnetic memory apparatus according to claim 2 
characterized by being the same power circuit. 

[Claim 4] It is the magnetic memory apparatus according to claim 2 or 3 characterized by connecting said write- 
in line and said bit line to a constant current source into said power circuit. 

[Claim 5] Said the 3rd switching device and said 4th switching device are a magnetic memory apparatus given 

in any 1 term of claims 2-4 characterized by being a metal oxide silicon field effect transistor. 

[Claim 6] A magnetic memory apparatus given in any 1 term of claims 2-5 which impresses the field in which 

induction was carried out to the write-in line and bit line which correspond at the time of the data writing to said 

magnetic resistance element by the sink and this current in the current, respectively to said magnetic resistance 

element. 

[Claim 7] Connect mutually and the end of wiring arranged in said write-in line so that the element array of said 
magnetic resistance element may be inserted is constituted. Two or more 5th switching devices are prepared in 
the 1 st switching device which connected said write-in line to one constant current source, and was connected to 
said write-in line. A magnetic memory apparatus given in any 1 term of claims 2-6 to which a current flows 
bidirectionally on said write-in line by changing these two or more 5th switching devices. 
[Claim 8] A magnetic memory apparatus given in any 1 term of claims 2-6 to which it connects mutually, the 
end of wiring arranged in said write-in line so that the element array of said magnetic resistance element may be 
inserted is constituted, said write-in line is connected to two or more constant current sources, and a current 
flows bidirectionally on said write-in line according to these two or more constant current sources. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the magnetic memory apparatus which has a memory 

cell using a magnetic resistance element about the magnetic memory apparatus of a non- volatile. 

[0002] 

[Description of the Prior Art] In the magnetic substance, such as a ferromagnetic, the magneto-resistive effect 
from which the electric resistance changes with the direction of the magnetization, the existence of 
magnetization, etc. is known, and the rate of an electric resistance value change at that time is called magnetic- 
reluctance ratio (MR ratio; Magneto-Resistance Ratio), as an ingredient with a large magnetic-reluctance ratio - 
- a huge magnetic-reluctance (GMR;Giant Magneto-Resistance) ingredient — there is overly a huge magnetic- 
reluctance (CMR;Colossal Magneto-Resistance) ingredient, and, generally these are a metal, an alloy, a 
multiple oxide, etc. For example, there are ingredients, such as multiple oxides, such as Fe, nickel, Co, Gd, Tb 
and these alloys, and LaXSrl-XMn09, LaXCal-XMn09. after [ moreover, ], as for a ferromagnetic, the 
magnetization generated in the ferromagnetic by the magnetic field impressed from the outside generally 
removes an external magnetic field — remaining (this being called residual magnetization) — it has the property 
to say. 

[0003] Then, if the residual magnetization of the ferromagnetic is used, using a ferromagnetic as a magnetic- 
reluctance ingredient, the nonvolatile memory which chooses an electric resistance value by the magnetization 
direction or the existence of magnetization, and memorizes information can be constituted. Such nonvolatile 
memory is called magnetic memory (MRAM(magnetic random access memory) ;Magnetic Random Access 
Memory). 

[0004] In recent years, many of MRAM(s) to which development is advanced have memorized information by 
the residual magnetization of the ferromagnetic of a huge magnetic-reluctance ingredient, and the method which 
reads the memorized information is used for it by detecting the electric resistance value change produced by the 
difference in the magnetization direction. Moreover, by changing the magnetization direction of a ferromagnetic 
memory cell by the magnetic field by which passes a current to wiring for writing and induction is carried out to 
it, information can be written in a memory cell and the information can be rewritten. 
[0005] The tunnel magnetic resistance element (TMR;Tunnel Magneto- Resistance or MTJ;Magnetic 
TunnelJunction) which has the structure which sandwiched the tunnel insulator layer (electric insulation film of 
the thickness which is extent to which tunnel current flows) in two ferromagnetic layers as a memory cell of 
MRAM is equipped with high magnetic-reluctance rate of change (MR ratio), and is expected as a device 
nearest to utilization. As such a memory cell, the thing of a configuration of having put the tunnel insulator 
layer between the magnetization film within [ of two ] a field conventionally was examined. However, in the 
case of the memory cell which used the magnetization film within a field, it turns out that the technical problem 
which should be solved, like MR ratio falls, and a required write-in current increases with micrifying of a 
memory cell, and migration of the operating point (hysteresis loop which shows the magnetic properties of a 
memory cell) takes place occurs. On the other hand, in JP,1 1-213650,A, the thing of a configuration of having 
put the non-magnetic layer which is a tunnel insulator layer between the perpendicular magnetic anisotropy 
films of two sheets is proposed. Even if it is the case where a memory cell is micrified by using perpendicular 
magnetic anisotropy films, the memory cell which lowering of MR ratio and the increment in a write-in current 
are suppressed, and the shift in the hysteresis loop is also suppressed, and has the outstanding property comes to 
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be obtained. 

[0006] Drawing 6 is the circuit diagram showing an example of the configuration of the memory cell array of 
MRAM. 

[0007] One memory cell is equipped with the magnetic resistance element (memory device) 1 1 expressed as 
variable resistance, and the transistor 12 which an end connects to a magnetic resistance element 1 1 . The 
transistor 12 is typically constituted by the MOS (Metal-Oxide-Semiconductor) field-effect transistor, and the 
other end is grounded. Such a memory cell constitutes two or more memory cell arrays by arranging in the 
shape of a matrix to two-dimensional. The field for three line x3 train in a memory cell array is shown by what 
illustrated it when the list of a graphic display longitudinal direction was made to call the list of a line and a 
lengthwise direction a train here. The bit lines BL1-BL3 prolonged in a line writing direction for every line are 
formed, and the word lines WL1-WL3 prolonged in the direction of a train for every train are formed. In each 
memory cell, the end of a magnetic resistance element 1 1 is connected to the corresponding bit line of a line, 
and the gate of a transistor 1 2 is connected to the corresponding word line of a train. 
[0008] It is the write-in lines WWL1-WWL3 for writing in the data to each memory cell which a graphic 
display broken line shows, and this write-in line is formed for every train. It writes in as the 1st switching 
device which writes in Tl - T four in the transistor as a switching device, writes in 13 for every train, and 
supplies a current to lines WWL1-WWL3, and is a circuit. The write-in lines WWL1-WWL3 are turned up by 
the other end of a train, and are connected to a power circuit 14 through the transistor Tl which constitutes the 
write-in circuit 13, T four or T2, and T3. When a transistor Tl and T four are turned on, it writes in a graphic 
display counterclockwise rotation, and a current flows, when a transistor T2 and T3 are turned on, it writes in a 
graphic display clockwise rotation, and a current flows. Therefore, by the switching device of the write-in 
circuit 13, the current from a power circuit 14 can be written in, and it can write in bidirectionally to a line, and 
can pass as a current. 

[0009] Drawing 7 is the sectional view showing an example of the configuration of a memory cell. By a 
diagram, two memory cells located in a line in the direction of a train are shown. 

[0010] While the component isolation region 31 is formed on the semi-conductor substrate 30, the drain field 32 
and the source field 33 of a transistor 12 are prepared, and the word line 35 (it corresponds to the word lines 
WL1-WL3 in drawing 6 ) which serves as the gate electrode of a transistor 12 is formed through gate dielectric 
film 34 in the field inserted into the drain field 32 and the source field 33. In the illustrated example, two 
transistors 12 serve as a gestalt which makes the source field 33 serve a double purpose, and interlay er 
insulation films 36, 37, and 38 are formed in this order so that such a transistor 12 may be covered. The 
interlayer insulation film 38 is formed especially thinly. The source field 33 was connected to the grounding 
conductor 40 formed on the interlayer insulation film 36 through the plug 39, and the drain field 32 is connected 
to the magnetic resistance element 1 1 formed on the interlayer insulation film 38 through a plug 41 on the 
underside. A magnetic resistance element 1 1 is the thing of a configuration of having pinched the tunnel 
insulator layer which is a non-magnetic layer in the illustrated example between two-layer perpendicular 
magnetic anisotropy films which were indicated by JP,1 1-2 13650, A. Moreover, the write-in line 42 (it 
corresponds to the write-in lines WWL1-WWL3 in drawing 6 ) is formed in the bottom of an interlayer 
insulation film 38 so that it may be carved by the interlayer insulation film 37. The interlayer insulation film 43 
is formed so that the field between the adjoining magnetic resistance elements 1 1 may be filled, and the top face 
of a magnetic resistance element 1 1 is connected to the bit line 44 (it corresponds to the bit lines BL1-BL3 in 
drawing 6 ) which is formed on an interlayer insulation film 43 and prolonged in a graphic display longitudinal 
direction. Furthermore, the interlayer insulation film 45 which serves as a protective coat is formed so that an 
interlayer insulation film 43 and a bit line 44 may be covered. 

[001 1] The writing of the data to the memory cell in the memory cell array shown in drawing 6 is performed by 
[ as writing data only in the selected memory cell ] by the sum field of the write-in field by the write-in current 
which writes in the memory cell (selected memory cell) which is going to write in data, and flows a line, and 
the assistant field by the assistant current which flows a bit line. For example, an assistant current is passed to 
the bit line of a line with which a memory cell belongs, a level assistant field is generated to the film surface of 
a magnetic resistance element, it writes in after that and data are written only in the memory cell which passed 
the polar write-in current according to a write-in value ("Low (0)" or "High (1)") on the line, it was made to 
generate a vertical write-in field to the film surface of a magnetic resistance element, and was chosen as it by 
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the sum field of a write-in field and an assistant field. An assistant field is a field committed so that the 
magnitude of a write-in field required for the magnetization direction reversal of a ferromagnetic layer may be 
reduced, and a write-in field is a field which determines the magnetization direction of a ferromagnetic layer. 
Writing may be attained by generating a write-in field as the approach to a memory cell to write in, after 
generating an assistant field, and after generating a write-in field previously, writing may be attained by 
generating an assistant field. 

[0012] Moreover, in order to pass an assistant current to the bit line of the selected line, the transistor 1 5 as a 
switching device for connecting a power circuit 14 and its bit line to the end of each bit line is formed, and the 
transistor 16 as a switching device for grounding a bit line by the other end is formed in the other end. 
Typically, transistors 15 and 16 are constituted by the metal oxide silicon field effect transistor. 
[0013] In such a memory cell array, the readout circuitry 20 is formed in the end of each bit lines BL1-BL3. A 
readout circuitry 20 reads the data written in the memory cell from the memory cell of the train chosen by word 
lines WL1-WL3. Specifically all the transistors 15 and 16 are made into an OFF state, the resistance of the 
magnetic resistance element 1 1 of the memory cell which makes the transistor 12 of a specific train an ON state 
with a word line, and is made into an object from a readout-circuitry 20 side is read, and it judges any shall be 
recorded between "0" and "1" based on the result. In this case, the absolute value of the resistance of a magnetic 
resistance element 1 1 is not measured, for example, a reference eel is prepared in a readout circuitry 20, the size 
of that reference eel and resistance of a magnetic resistance element 1 1 is compared, and it judges any of "0" 
and "1 " they are. The resistance which serves as medium with resistance in case resistance and a record value in 
case a record value is "0" are "1" in a magnetic resistance element 1 1 is set to a reference cel. And by detecting 
the electrical potential difference which generates in a sink to the both sides of a reference eel and a magnetic 
resistance element 1 1 , and generates a predetermined current then to the ends of the both sides of a reference eel 
and a magnetic resistance element 1 1 , and comparing both electrical potential difference, it judges whether the 
resistance of a reference eel is larger, or the resistance of a magnetic resistance element 1 1 is larger, and the data 
recorded on the magnetic resistance element 1 1 are distinguished. 

[0014] Drawing 8 is drawing for explaining the configuration of the part relevant to the data writing of the 
memory cell array of MRAM to a detail. 

[0015] The magnetic resistance element by which each memory cell is equipped with Ml 1-M33 in drawing 8 , 
The constant current source for write-in currents in 141, the constant current source for assistant currents in 142, 
The switching device for phiWWLl 1 - phiWWWL32 controlling and writing in a switch Tl - T four, writing 
them in lines WWL1-WWL3, and passing a current, phiBLl - phiBL3 are the switching devices for passing an 
assistant current to each bit lines BL1-BL3, and consist of n mold MOS transistors here. In addition, two or 
more power circuits 14 may be formed, and a constant current source 141,142 may be established in a mutually 
different power circuit, respectively. Although transistors Tl and T2, T3, and T four consist of n mold MOS 
transistors here, a transistor (Tl, T3) may be p mold MOS transistor, for example, and a transistor (T2, T four) 
may be n mold MOS transistor. In that case, what is necessary is not to make into an inverter circuit 
phiWWLl 1 which controls transistors Tl and T2, but just to make it the circuitry as which the same input 
signal as both switches is inputted in drawing 8 . 

[0016] In the memory cell array shown in drawing 8 , a transistor Tl is turned on by the pulse of High being 
impressed to switching device phiWWLl 1, and a transistor T2 serves as OFF. Transistor T3 is turned off by 
furthermore the pulse of Low being impressed to switching device phiWWLl 2, transistor T four serves as ON, 
it writes in the write-in line WWL1 at a graphic display counterclockwise rotation, and a current flows. On the 
contrary, since a transistor T2 and T3 will be turned on and a transistor Tl and T four will become off if the 
pulse of Low is impressed to switching device phiWWLl 1 and the pulse of High is impressed to switching 
device phiWWLl 2, it writes in the write-in line WWL1 at a graphic display clockwise rotation, and a current 
flows. 

[0017] Moreover, if switching device phiBLl is turned on by the pulse of High, an assistant current will flow 
leftward [ graphic display ] to a bit line BL1 . 

[001 8] For example, while switching device phiBLl is turned ON at the time of the data writing to a magnetic 
resistance element Mil and the assistant current is flowing to the bit line BL1, it writes in the write-in line 
WWL1 , a current writes in, and it passes to the sense according to a value. Moreover, at the time of data 
writing, actuation which writes in a write-in line bidirectionally and passes a current may be performed as one 
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set, and only the polar write-in current according to a write-in value ("0" or "1") may pass only a uni directional. 
[0019] 

[Problem(s) to be Solved by the Invention] However, at the conventional memory cell array mentioned above, 
in the condition that all the switching devices to which a write-in line and a power circuit 14 are connected are 
off, or the condition that all the switching devices to which a bit line and a power circuit 14 are connected are 
off, since the flow point of the current from a power circuit 14 is lost, the current is charged parasitic 
capacitance CIO or C20. Moreover, as an element which constitutes the parasitic capacitance CIO and C20 as 
used in this description, they are wiring capacity, such as an output capacitance of a power circuit, a write-in 
line, a bit line, etc. to which the write-in line and the bit line were connected, the parasitic capacitance of a 
switching device, etc. 

[0020] Consequently, if the pulse current of the amplitude I as shown to a write-in line at the time of data 
writing and shown in a bit line at drawing 9 is passed, since the energy (charge) charged to parasitic capacitance 
CIO and C20 at the flash will discharge in an instant, a transient overshoot occurs in the pulse current wave just 
behind that, and malfunction, a write-in defect, etc. are produced. 

[0021] Here, if a switching device is a MOS transistor, the parasitic capacitance of a switching device 
corresponds to the overlap capacity between S(source)-G (gate), and the diffusion capacitance of S, as shown in 
drawing 3 R> 3. In the memory cell array of MRAM, if the write-in current and assistant current beyond a 
predetermined threshold are not passed, data cannot be written in. Therefore, as compared with DRAM using 
the usual capacitor eel, it is necessary to heighten the current actuation capacity of a switching device 
remarkably. Therefore, the parasitic capacitance of a switching device becomes large compared with an above- 
mentioned wiring capacity etc. 

[0022] For example, in drawing 8 , supposing a transistor Tl and T3 are OFF states (cut off state), the overlap 
capacity between S-G and the diffusion capacitance of S will serve as the transistor Tl and the parasitic 
capacitance component of T3 which were seen from the power circuit 14. Since these capacity components 
wrote in the power circuit 14 and only the number of lines is connected in juxtaposition, the parasitic 
capacitance of a switching device will become more dominant in the element which constitutes parasitic 
capacitance C10. 

[0023] Then, the object of this invention is by mitigating the parasitic capacitance as the whole switching 
device to offer the magnetic memory apparatus which can oppress the transient overshoot generated on the 
current which writes in at the time of data writing and flows to a line and a bit line. 
[0024] 

[Means for Solving the Problem] It is characterized by the magnetic memory apparatus of this invention having 
the switching device which separates said current source and said two or more switching devices in the 
magnetic memory apparatus which has two or more memory cells which possessed the magnetic resistance 
element and have been arranged in the shape of a matrix, the current source which supplies a current, two or 
more wiring which impresses a field to a memory cell, and the switching device which supplies the current from 
said current source for said two or more wiring of every, in order to attain the above-mentioned object. 
[0025] According to this configuration, a charge will be charged by only the parasitic capacitance of the 
switching device for a current not flowing into two or more switching devices as an OFF state, but and 
separating all of two or more switching devices prepared in order to supply a current to two or more wiring, and 
the switching device which separates two or more switching devices. Thereby, since only the part of two or 
more switching devices is mitigated greatly, the parasitic capacitance by the side of wiring seen from the current 
source can be written in at the time of data writing, and a transient overshoot can pass a repressed current on a 
line. 

[0026] Moreover, two or more memory cells which the magnetic memory apparatus of this invention possessed 
the magnetic resistance element, and have been arranged in the shape of a matrix, Two or more write-in lines 
which impress a field to said memory cell, and the 1 st switching device for being prepared for said two or more 
write-in lines of every, and supplying a current to a write-in corresponding line, Two or more bit lines which 
intersected said two or more write-in lines, have been arranged and were connected to said memory cell, In the 
magnetic memory apparatus which is prepared for said two or more bit lines of every, and has the 2nd switching 
device for supplying a current to a corresponding bit line It is characterized by having the 4th switching device 
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which has the 3rd one or more switching devices which separate a power circuit and said two or more 1 st 
switching devices, and/or separates a power circuit and said two or more 2nd switching devices. 
[0027] According to this configuration, a current will not flow into the 1 st switching device as an OFF state in 
all of the 1 st switching device and 3rd switching device which supply a current to two or more write-in lines, 
but a charge will be charged by only the parasitic capacitance of the 3rd switching device. Thereby, since 
[ which was seen from the power circuit ] it writes in and the parasitic capacitance of the switching device by 
the side of a line is mitigated greatly, it can write in at the time of data writing, and a transient overshoot can 
pass a repressed current on a line. The same thing can say also in a bit line, and since the parasitic capacitance 
of the switching device by the side of the bit line seen from the power circuit is mitigated greatly, a transient 
overshoot can pass a repressed current to a bit line at the time of data writing. 
[0028] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained with reference to a 
drawing. 

[0029] Drawing 1 is drawing showing the configuration of the part related to the data writing of the magnetic 
memory apparatus of one gestalt of operation of this invention. In addition, in drawing 1 , the same part as 
drawing 8 attaches the same sign, and omits explanation. 

[0030] When drawing 1 is referred to, in the magnetic memory apparatus of this operation gestalt As two or 
more switching devices which write in for every train and supply a current to lines WWL1-WWL3 or as two or 
more 5th switching devices which constitute the write-in circuit 1 3 as the 1 st switching device, and each write- 
in circuit 13 The switching device phi 100 as the 3rd switching device is arranged as a switching device for 
separating the ** transistor Tl - T four, two or more 1st switching devices, and a power circuit 14. The write-in 
lines WWL1-WWL3 are connected to the constant current source 141 in a power circuit 14 through a switching 
device phi 100 from the transistor Tl in each write-in circuit 13 - T four, moreover As a switching device which 
supplies a current to bit lines BL1-BL3, as the 2nd switching device The switching device phi 200 as the 4th 
switching device is arranged as a switching device for separating ** switching device phiBLl - phiBL3, and 
two or more switching device phiBLl-BL3 and power circuits 14. Bit lines BL1-BL3 are connected to the 
constant current source 142 in a power circuit 14 through a switching device phi 200 from switching device 
phiBLl -phiBL3. 

[0031] In addition, in drawing 1 , although only the field for three line x3 train in the memory cell array of a 
magnetic memory apparatus is shown, the whole configuration has become like drawing 2 . However, the 
magnetic memory apparatus of this operation gestalt should just be the configuration that it is not necessarily 
limited to the configuration shown in drawing 2 , switching device phi 100-1 - philOO-N is connected to two or 
more write-in lines about switching device phi 100-1 - philOO-N, and each write-in line is connected to a power 
circuit 14 through either of the switching device phil00-l - philOO-N. Moreover, what is necessary is just the 
configuration that switching device phi200-l - phi200-M is connected to two or more bit lines about switching 
device phi200-l - phi200-M, and each bit line is connected to a power circuit 14 through either of the switching 
device phi200-l - phi200-M. 

[0032] The switching devices phi 100 and phi200 in this operation gestalt consist of n mold MOS transistors 
which have the overlap capacity between S-G, and the diffusion capacitance of S as shown in drawing 3 . 
However, the switching devices phi 100 and phi200 of this invention may not be limited to this, but may be p 
mold MOS transistors. 

[0033] For example, when all the switching devices ( drawing 1 a switching device phi 100 and the transistor 
Tl in each write-in circuit 13, T3) to which the write-in lines WWL1-WWL3 and a power circuit 14 are 
connected are made into an OFF state, the current from a power circuit 14 will be charged by the parasitic 
capacitance (an above-mentioned overlap capacity and an above-mentioned diffusion capacitance) of a 
switching device phi 100. However, in order to make a switching device phi 100 into an OFF state, a current 
does not flow to a transistor Tl and T3, and a charge is not charged by a transistor Tl and T3. Therefore, the 
parasitic capacitance of the switching device by the side of the write-in line seen from the power circuit 1 4 turns 
into only parasitic capacitance of a switching device phi 1 00. 

[0034] On the other hand, in the conventional magnetic memory apparatus shown in drawing 8 , when all the 
switching devices ( drawing 8 the transistor Tl in each write-in circuit 13, T3) to which the write-in lines 
WWL1-WWL3 and a power circuit 14 are connected are made into an OFF state, the current from a power 
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circuit 14 will be charged by the parasitic capacitance of a transistor Tl and T3. Therefore, it becomes a 
synthetic capacity of the parasitic capacitance of the transistor Tl to which the parasitic capacitance of the 
switching device by the side of a line is written in a power circuit 14 by writing in, and only the number of lines 
is connected in juxtaposition, and T3 seen from the power circuit 14. 

[0035] Thereby, with this operation gestalt, since the parasitic capacitance of the switching device which 
becomes dominant is greatly mitigated in parasitic capacitance CIO as compared with the conventional 
example, the transient overshoot which writes in at the time of data writing and is generated on a current can be 
oppressed, as shown in drawing 10 . 

[0036] Similarly, since the parasitic capacitance of the switching device by the side of a bit line is also greatly 
mitigated as compared with the conventional example, the transient overshoot generated on an assistant current 
at the time of the writing to each magnetic resistance element can be oppressed as shown in drawing 10 . 
[0037] About the actuation at the time of the data writing in the magnetic memory apparatus shown in drawing 
I , when it writes in a write-in line and a current is passed, a switching device phi 1 00 is made to impress and 
turn on the pulse of High coincidence or before and after that, and except making a switching device phi 200 
impress and turn on the pulse of High coincidence or before and after that, when an assistant current is passed to 
a bit line, since it is the same as that of the conventional example of drawing 8 , explanation is omitted. 
[0038] In addition, although this operation gestalt has attained oppression of the transient overshoot of both a 
write-in current and an assistant current by forming switching devices phi 100 and phi200 in each preceding 
paragraph of a write-in line and a bit line as a set switch This invention is not being limited to this and forming 
a set switch only in the preceding paragraph of either a write-in line or a bit line, and is good also as a 
configuration which attains oppression of the transient overshoot of either a write-in current and an assistant 
current. 

[0039] Moreover, with this operation gestalt, although the current is bidirectionally passed on each write-in line 
according to one constant current source, this invention is not limited to this and can be applied also to the 
configuration which passes a current bidirectionally on each write-in line according to two or more constant 
current sources as shown in drawing 4 . When drawing 4 chooses a constant current source 151,154 when the 
configuration which passes a current bidirectionally on each write-in lines WWL1-WWL3 according to four 
constant current sources 151-154 is shown and it passes a current on each write-in lines WWL1-WWL3 at a 
graphic display counterclockwise rotation, and passing a current on a sink and each write-in lines WWL1- 
WWL3 and, as for it, passing a current to a graphic display clockwise rotation, a constant current source 
152,153 is chosen and a current is passed. In addition, the constant current source 151,152 and the constant 
current source 153,154 may be established in the same power circuit, and two or more power circuits may be 
prepared and you may prepare in a mutually different power circuit, respectively. 

[0040] Moreover, with this operation gestalt, although the current is bidirectionally passed on each write-in line, 
this invention is not limited to this and can be applied also to the configuration which passes a current on each 
write-in line only in an one direction as shown in drawing 5 . 
[0041] 

[Effect of the Invention] As explained above, this invention has the 3rd one or more switching devices, in order 
to separate a power circuit and the 1st two switching devices or more, and is considering them as the 
configuration to which a current is supplied through the 1 st switching device and 3rd switching device at the 
write-in line. A charge is charged by only the parasitic capacitance of the 3rd switching device also as an OFF 
state in all of the 1 st switching device and 3rd switching device which supply a current to two or more write-in 
lines, it writes in, by that cause, since [ which was seen from the power circuit ] it is mitigated greatly, the 
parasitic capacitance by the side of a line writes in only the part of the 1st switching device at the time of data 
writing, and it is effective in the ability of a transient overshoot to pass a repressed current on a line. 
[0042] Moreover, in order to separate a power circuit and the 2nd two switching devices or more, it has the 4th 
one or more switching devices. Since the parasitic capacitance by the side of the bit line which is considering as 
the configuration to which a current is supplied through the 2nd switching device and 4th switching device at 
the bit line, and was seen from the power circuit for the same reason as the above is greatly mitigated only for 
the part of the 2nd switching device, The effectiveness that a transient overshoot can pass a repressed current is 
in a bit line at the time of data writing. 
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Wt««fW*WROX-f y^-*?i:bTXi*JI! l ©x 
-fy**?i:LT©»*i&*HHH 3v &S#j&#[sIg§ 
1 35rI«tS»l507-<y^fi:LTOh7 
>->"X^Tl~T4, «&©2B 1 ©X-fy^iSi^fcWifS 
[aHS&i 4 t*W*)1&?tctb<0X'{v : ?B : ?t.VT3Ui?& 
SCDX-Y^^HftLTOXY-^I?!!! 1 OOSrEB 
U #f?&#$iWWL 1~WWL3£\ £*^ii&|5]S§ 

1 SrtOh^y^X^T 1~T 4fr£X-t'>y^iSI ; ?<*> 1 
0 0 fcrt-LTWRIalK 1 4 rtOSW^i® 1 4 1 K&RL 

X-r-y^-^? <P BL 1~0BL3n tt^©X^>y^? 
0 B L 1 ~B L 3 fcHiSllKl 4 fc£g]?>Srrfc«><DX 
■Y -y ^-UtT-t LTXtt^ 4 ©X'T <y UTOX-Y 
v*m?<t> 2 0 O^BHBb. ti-y MSB L1-BL3 

B L 1 B L 3A^X^7fi? 
0 2 0 0 &ti\sXmM®8> l 4 fto&MffiM 1 4 2 (cS 

[0031] ?si3s aim ««^*ys«o^*y 

40 -fe;l/Z WfCfilJS 3tf X 3^0^©**^^ftT 

fc/£U *^iss^omM^ ; ey^«t±E2{c^ 

^0 1 0 0- 1 ~<f> 1 0 0-N{cHLTt±. X-Y-y^^ 
1 0 0- 1 ~0 1 0 2 ■OlH±<D9%&frB 

iZ&WiZtl, §»t^^X^<y^?0 10 0-1 
~4> 1 0 ft^*frbT«BI3B 1 4 tC^M 

^ft§«fcd^^T*feft^V^ 0 ^fc> X-<y^m?0 

2 0 0- 1 ~0 2 0 O-MKMLTfciu X^T-yf-^0 
50 2 0 0- 1 ~4> 2 0 0-M^2OJ^±Ot?-y MS(Cg?^c 
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Zft, &£y USa^yf*?* 2 0 0- l~-<f> 2 0 

o-M©t,vrnfr*:fr-LTmii[Hisgi 4fc««;arnsj: 

[0 0 3 2] ^^^ICfettSXYy^iit? <*> 1 0 

o, 0 2 o o«\ 03 tc^-r s-gb©;*-—^— 

7 y ^F«Rtf S <Dmmm*%f-2 nSMOSh7^ 

^ioo, 0 2 o o«cntc(sg?n-fx pSMosh 

CO 0 3 3] Wiltfx &2MSWW L 1 — WWL 3 t 
WSIsieK 1 4 k*8fiR£tt«;Wy?-X? (0 l T-fctX 

4v*m&* i o oatf««frji*iaBn 3^h7> 

^Tl, T3) *£T*7«»fC WRB 

:/«*fttf jhrsm) icftmz ft 

SWIWWlf, h7V^^Tl, T 3 fc«fif 
^nSCi^i&t/^ Lfctf^T, BiSlelEgl 4*>5&fc 
•SaftttWOXl" v fgfOSS^iax-i' y T^iST 

0 1 0 0OSt§l«D»J:ft5. 

[0 0 3 4] CfttetfLT, 08fC^LfcSe*O^^ 
t'JSBWi, SfTii^WWL 1 -WWL 3 t«5SlHl 
SSI 4fc*«R*«*X-fyf-i5? (0 8T*«^-#^iA 
JWalg&l 3rt©h9>5>X*T 1. T3) *tTt7« 

Tl, T 3O*^afC5£tt^nadfcfc*« 0 Lfctf 

?©§£§«&, «M0SS 1 4 »c»*&#*©ftJ£tttt 
5UWte»JRSnTV»S h^Vi^X^T 1 , T 3©«£!g 

[0 0 3 5] *-ftfc:«fct>s *HfigJgffiT?f±, £F£g§C 

1 0©*?3£EWfc**X^y^JlS?©*££«#f£* 

te»*i&*«8!EteR* , r**-/<-J'a-h*Hl Ofc 

[0036] mmc, try M*ffli©x-ry^sR?©*£ 
Qt*MtimisT±t<t&m-£ftzrztb. &m 

[0 0 3 7] 01 {C^bfcS^^U^afCfettSx- 
*»*J&#B*©»flsf«:ovTH:, 

OO^CH i g h<0^;l'X^:ffIi!rabT*V$^ e-yhSS 
tcZv'X h«M^ifti-£llf$&&VH±^©HU&{cX-f y 
2 0 OtCH i g hOA;l/X*9JiDLT^->^^: 

[0038] a*, #n»Bm±, e 

y ^©^^©tOafcft^X^y^tLTX^y^ 



(6) &M2 0 0 3- 1 3 2 6 7 0 
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H?$10 0, <p 2 OO^SWSili:^ »*&#-«}fft 

tc©&^-oX ■< y S c £: T\ »t?&»W«Rtf 
7->x hWfi«n#>-fn*»— tj©*©*— S'a — h© 

[0039] *ftMogn > pttx i oosmsaawc 

5 1-15 4te£?)*»#i&*ttWWL 1-WWL3K 

W L 1 —WW L 3 lc0f^gBfff-|H] 0 fc^iffi£:iJit-ri§'& 
t±s 5 1.1 5 4*jffl*LTW«*ffl[U & 

»*ii»»WW L 1 -WW L 3 teHiSBMf-ll t> tcttiJit^ 

arr«*«x fewifami 52, 1 5 3%s?1/T««* 

STf o **5, 5£«8SlS 15 1, 15 2 t^tt^iS 1 5 
20 3, 1 5 4fc*. HCWKEBrtteH»TV'TfeA<. 

[0 0 4 0] Sfc, afciaWeiRtfH:, 
fe©Tti«:<, H 5 J: 3 te««#5i»»te— *|ql 

ico**si£«arr«i«k:t3iffl^rttT»*«o 

[0 0 4 1] 

[RE©**] fiLtR9ib/kJ:9(c4^9ittx WlSlalSS 
2 0«±©*l ©X^v^?fc*ttt>1Wfc«>»c 1 

1 ©X-T y ^^?RtfH 3 ©X-f y **y*fl-LT*HE 

ii»*K««*«^r«!B 1 ©x-r * tf* 3 

W^7fi?*fU7«ltUfe, fg3©X^y 
»fc«ei^flm©tt£&B*ftB 1 ©X^y^f£?©# 

40 [0 0 4 2] Sfc, «iSlslggi: 2 0fit±©|g2©X-l'y 
^ & HT fcJ6{c 1 OK±OS 4 ©X-f y ^-JR 
?^-WL, tTy hSa&c«gl2©X'i'y?-i£ : ?;Rtf^4© 
X^ y ^-«?*^bT Wt»«»*tl*«l«i: LTfe 
±IBfc|pi1t©JiftteJ;t)s *«lalB^6*fce-y h 

«HiH©*^sa«»» 2 ©x^ y ?-m=?-<oftrm±% < 6 

^o. - h « nfcttSS^iJS-r c 4: we* * i: s» 

[EB©ffi#^SJB^] 
50 [01] 4« W©Htt©-}BIB©8t»^ * 'J SB©«B2 
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[13] incSUc^^yfi^i)! 1 00, 0 2 00 

[0 5 ] *fgB^<D ? 6 fc9JO&MBBMM>aH(( * * y (SB 
[0 6] MRAMOjit'JWU'fOflyiO-^i iO 

-rmsssT'feSo 

[0 7] ^*y-t;KD««o-«!i*s-r»fffiH-e**. 

[0 8] B 6 twLft ^* 'J W U^Of-i't^a 

So 



[09] fle*oa[fi[^*y»Bfcfe»t*»*5i*^o/< 

;l/^BB«Jgo— W^-TBTfeSo 

[01 0] *«9i«D««^*y«fi»Cfe»t*»#ii*l« 
©>M/XBiR«Hg©— 09*^-r01?feSo 

Ml 1 ~M 3 3 ««ffli*TJf!? 

141, 142. 151-154 £B8K£( 

0 1 0 0, 0 2 0 0 X'fv**? 

WW L 1 —WW L 3 «#i£2M& 

BL1-BL3 IfyMI 

0WWL 1 1 —0WWWL 3 2 X-fv^JR? 

0BL1—0BL3 X-fv*-*? 

T1-T4 h^>^X2 

C10, C 2 0 *£$B 
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1 0] 



13^ 13^ « 100-^^ =j=cio 
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